I. INTRODUCTION
In a photovoltaic system, the PV panel represents the most percentage of the total cost of the system, the battery storage system second expensive block and other system components such as power electronic inverters and converters contribute only a small percentage of system cost. Due to the high cost of solar cells, it is necessary to operate the PV panel at maximum power point (MPP). The maximum power produced by a solar cell changes with solar radiation and temperature as shown in Fig. 1 and Fig. 2 [1] .
In order to optimize the ratio between output power and cost of installation, photovoltaic systems are supposed to draw maximum power from the modules continuously, regardless of weather conditions or load voltage. Maximum power point trackers, commonly known as MPPT, are systems that operate PV modules so that maximum power can be achieved in all radiation and temperature conditions. Fig. 3 shows a PV system includes MPPT.
The DC/DC conversion process implies in turn an associated effect of impedance transformation, i.e., the input impedance shows a dependence on a number of parameters such as load resistance, duty cycle, etc. In this sense, converters are similar to transformers. When they are used as impedance adaptors, except that in converters the adaptation parameter is not the turns ratio between the secondary and primary ones, but the duty cycle D, which can be governed electronically, a fact that corresponds to MPPT. MPPT operation are given in [2] - [6] .
Buck and Boost are suitable topologies [7] . Boost topology is selected in this paper for investigation. In switch mode converters the main filter inductor can operate in either continues or discontinues conduction mode. Performance comparison of CCM and DCM fly-back converters are given in [8] . Aspects being compared were component stress, output voltage regulation and transient response due to step load and efficiency.
The comparison was carried out experimentally on a 5V/25W, 50kHz prototype CCM and DCM fly-back converters which have been designed and built with similar circuit lay outs, components and power ratings. Tests performed on the prototype converter have shown that devices in the CCM fly-back converter sustain the same voltage stress, but less current stress than its DCM counterpart, when delivering the same output power. In this comparison, reliability is absent and is not considered, where as reliability is a key necessity in power electronic devices by which the life time, number of failures and associated cost are estimated. In [9] , effect of leakage inductance on reduction of reliability of switching power supplies is discussed. In [10] , the reliability of fuel cell DC-DC converters is calculated and optimum topology from reliability point of view is presented. In this paper, a boost converter is considered as the MPPT part of a photovoltaic system. Then the simulation and reliability calculation of boost converter in DCM and CCM modes operating in three different power ratings is done. Reliability calculation is based on MIL-HDBK217 standard and in part counting method [11] .
II. DEFINITION OF RELIABILITY
Probability of proper function of a system after a time interval is referred to as its reliability, which is dependent on the type and quality of the parts and materials used in the device, tension each part endures, the ambient conditions in which the device is working, etc. The failure rate in most of electronic systems is constant and is represented by λ; the reliability is expressed by:
The mathematical mean of R (t) occurs at:
Which is the amount of time that should elapse until the first failure occurs. This is called the Mean Time to Failure (MTTF). The mean time to repair (MTTR) of the system is negligible compared to MTTF, so the mean time between failures (MTBF) of a system is expressed as:
The total rate of the system failure is the sum of the failure rates of all parts of the system:
Hence, the reliability of the system will be the product of all the system components' reliabilities [6] :
III. SIMULATION RESULTS
To compare MPPT application of boost converter in DCM and CCM operating modes from reliability point of view, the boost converter shown in Fig. 1 is considered. The converter is simulated for three output power of 300W, 600W, 1000W and for two operating modes of CCM and DCM using ORCAD software. In order to equalize simulation results to actual results, all of the inherent parameters of MOSFET and diodes are applied according to the actual types. The simulation parameters for different output powers and operating modes are shown in Table I . It should be mentioned that to achieve overlap waveforms of voltage and current at turn-on/turn-off instants, maximum step time of simulation is considered as 1 ns. Simulation results of the converter in different output powers and CCM/DCM operating modes is shown in Table II . Voltage and current waveform of main switch and diode are shown in Fig. 4 . It is noticeable that voltage and current are shown on a unit picture for overlap monitoring.
IV. RELIABILITY CALCULATIONS
In this section, reliability of the boost converter in 1000 W output power and CCM operating mode is calculated and presented in details. For different output powers and operating modes, results of reliability calculations are shown in Table III . The part counting method [11] is used to calculate reliability. In this approach, first the failure rate of (4) that "N" is the number of consisting parts.
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For these calculations the following assumptions are made:
 The ambient temperature is 27˚C.  The control structures of these converters are the same as the control circuit used in [9] whose reliability is also calculated in [9] .
To calculate the reliability, first the dynamic and static losses of MOSFET and Diodes should be calculated for different output powers working in two operating modes of DCM and CCM. The dynamic loss of input bridge diodes can be neglected. But, the important point that should be noted here is that if the converter is operating in DCM mode, then before further turn-on of the switch, the inductor current is reached to zero. So, there will not be the turn-on loss. Vice versa, in CCM operating mode, since in turn-on instant for the switch, the current should be transferred from diode to the switch, then the dynamic loss includes both turn-on/turn-off losses.
The peak of turn-on/turn-off loss is calculated by equation (6) .
where V avg and I avg are the average voltage across the switch and the average current follows through the switch during turn-on/turn-off overlap times respectively. t o1 is the turn-on/turn off overlap duration and f s is the switching frequency of the circuit. Using equation (6) The values calculated above for the turn-on/turn-off losses are the peak of these losses (at 5 msec) that should be integrated in duration of the input voltage frequency (50Hz). This integration is done by the ORCAD software and the average dynamic losses during one cycle of input voltage (50Hz) are brought in Table II . 2.14 273 298 
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Q E   3 6 2.2 10 6 30 0.39 ( /10 ) Table III , the following points can be concluded:  The boost converter has higher reliability in CCM operating mode than in DCM operating mode.  According to results, it can be seen that in all of output power ratings and both of DCM/CCM operating modes, switches has the highest failure rate in the converter structure. So, enough attention must be paid to them.  Switches have higher failure rate in DCM mode than CCM modes. Since, in DCM mode, the peak and rms values of current is higher that results in higher current stress on switches in this mode. So, failure rate is higher in DCM mode.
VI. CONCLUSION
In this paper, a boost MPPT converter is simulated under three output power ratings and CCM/DCM operating modes. Then, reliability calculation of the converter is done based on MIL-HDBK-217 and in part counting method. Results have shown that switches have the highest failure rate in the converter structure in both CCM/DCM operating modes and different output powers. Since the peak and rms values of current are higher in DCM mode, then the switch sustains higher current stress in DCM mode, resulting in higher failure rate in this operating mode. So, the converter has better performance in CCM operating mode.
